INTRODUCTION
Introduction Locator retained implant overdentures are associated with a high incidence of prosthodontic complications. This study investigated whether general dental practitioners (GDPs) were willing to maintain these prostheses in primary dental care. Method A questionnaire was distributed to all GDPs referring patients for an implant assessment to the Charles Clifford Dental Hospital, Sheffield between 1 January 2012 and 30 June 2012. Results Ninety-four out of one hundred and forty-six questionnaires were returned (response rate: 64%). Thirteen GDPs (14%) were able to identify the Locator attachment system from clinical photographs. Eighty-two GDPs (87%) would adjust the fit surface of a Locator retained implant overdenture. Twenty-three GDPs (25%) would replace a retentive insert, 18 GDPs (19%) would tighten a loose abutment, 68 GDPs (72%) would debride abutments and 25 GDPs (27%) would remake a Locator-retained implant overdenture. Forty-seven GDPs (50%) felt that the maintenance of these prostheses was not their responsibility. The main barriers identified to maintenance by GDPs were a lack of training, knowledge and equipment. Seventy GDPs (74%) would like further training in this area. Conclusions GDPs are not familiar with the Locator attachment system and are reluctant to maintain implant retained overdentures. GDPs would like further training in this area.
upon service delivery within the secondary care environment.
The Locator attachment system (Zest Anchors) has been available since 2000. 9 This system appears to be associated with a similar incidence of prosthodontic complications as other attachment systems.
• Reports that most GDPs are not familiar with the Locator attachment system and are reluctant to maintain Locator retained implant overdentures.
• Highlights barriers to the shared care of patients with Locator retained implant overdentures between hospital practitioners and GDPs. However, the prosthodontic complications associated with this system are often simpler to resolve than those associated with other attachment systems. As a result, the Locator attachment system has been adopted as the attachment mechanism of choice at the Charles Clifford Dental Hospital, Sheffield in cases where implants are parallel to each other.
If the prosthodontic complications associated with Locator retained implant overdentures could be managed within primary dental care it would be more convenient for both patients and secondary care providers. However, the attitudes of general dental practitioners (GDPs) to the maintenance of Locator retained overdentures within primary dental care have not previously been investigated. The aims of this study were: 1. To determine whether GDPs were willing to maintain implant overdentures retained using the Locator attachment system within primary dental care 2. To identify barriers to the maintenance of Locator retained implant overdentures within primary dental care.
METHOD
All GDPs referring patients to the Charles Clifford Dental Hospital, Sheffield for an implant assessment between the 1 January 2012 and 30 June 2012 were identified from a clinical database. GDPs referring multiple patients were only identified once. A questionnaire was developed and piloted on ten dentists working within the Charles Clifford Dental Hospital. All ten dentists had previous experience of working within a primary dental care setting.
The modified questionnaire (Appendix 1) was subsequently posted, with a covering letter explaining the nature of the study and a stamped addressed return envelope, to all GDPs identified for inclusion in this study. Non-responders were sent a second questionnaire one month later. The database of GDPs was maintained for the sole purpose of establishing which questionnaires were returned. However, all results were anonymised.
RESULTS
One hundred and forty-six GDPs who had referred patients to the implant assessment clinic between the 1 January 2012 and the 30 June 2012 were identified and sent questionnaires. Ninety-four completed questionnaires were returned (response rate 64%). Forty-three GDPs (46%) worked in purely NHS practice, 8 GDPs (8%) worked in private practice and 43 GDPs (46%) worked in mixed NHS/private practice. Responses were received from GDPs who had been qualified for 1-41 years (Fig. 5 ). Thirty-nine GDPs (41%) qualified from Sheffield Dental School and 13 GDPs (13%) qualified overseas. The remaining 42 GDPs (46%) qualified at various dental schools throughout the United Kingdom.
Ten GDPs (11%) reported that they were involved in the placement and restoration of dental implants. Six GDPs (6%) reported that they were only involved in the restoration of dental implants. The remaining 78 GDPs (83%) reported no involvement with dental implants.
Seventy-seven GDPs (82%) had not received formal postgraduate training in dental implantology. Eight GDPs (9%) had completed the 18 month University of Sheffield One-to-One dental implant course. The remaining 9 GDPs (9%) had attended independent courses and manufacturers courses or completed a postgraduate certificate, postgraduate diploma or master's degree in dental implantology.
Only 13 GDPs (14%) were able to correctly identify the Locator attachment system from clinical photographs. Eighty-two GDPs (87%) were prepared to adjust the fit surface of the denture at a site distant from the Locator attachment system. Twenty-three GDPs (25%) were prepared to replace the retentive inserts. Eighteen GDPs (19%) were prepared to tighten a loose Locator abutment. Eighty-five GDPs (91%) were prepared to replace a fractured prosthetic tooth and 25 GDPs (27%) were prepared to remake a Locator retained implant overdenture. Sixtyeight GDPs (72%) were prepared to debride Locator abutments to remove supra-mucosal calculus (Fig. 6) . However, only 32 of these 68 GDPs (47%) reported that they would use a specific implant scaler or ultrasonic insert. Thirty-two GDPs (34%) reported that they had seen implant retained overdentures with prosthodontic complications. However, GDPs appeared uncertain about how frequently these complications were likely to occur (Fig. 7) .
Forty-seven GDPs (50%) felt that they should not be responsible for the maintenance of Locator retained implant overdentures, 39 GDPs (41%) felt that they should be responsible for maintenance and 8 GDPs (9%) were unsure who should be responsible for maintenance. Of the 47 GDPs who did not believe that prosthodontic maintenance was their responsibility, 27 felt that maintenance should be provided in secondary care, 7 felt that maintenance should be provided by specialist practitioners, 1 advocated a shared care approach and 12 offered no solution. No relationship was observed between time since qualification and willingness to retain Locator retained implant overdentures.
GDPs identified a number of barriers to the maintenance of Locator retained overdentures within primary care. The most commonly cited reasons were insufficient time, inadequate remuneration and lack of training, experience and equipment (Fig. 8) . Seventy GDPs (74%) reported that they would like further training in the management of prosthodontic complications associated with Locator retained implant overdentures.
Respondents also provided some interesting comments at the end of the questionnaire. Many GDPs appear happy to maintain Locator retained overdentures if they are provided with the correct equipment, support and appropriate training. For example, GDP A stated that he was 'very happy to maintain IOD [ 
DISCUSSION
The response rate of 64% achieved in this study is considered satisfactory as it is above the mean response rate (57.5%) of healthcare professionals to postal surveys. 12 The reported results may be affected by nonresponse bias as non-responders may have different characteristics to those that do respond. 12 However, responses were received from practitioners with a broad range of experience and appear representative of both NHS and private general dental practice. It was not unexpected that local GDPs were most likely to have trained at Sheffield Dental School.
Implant retained overdentures have been advocated as the standard of care in the edentulous mandible. 2, 3 However, only 17% of GDPs reported that were involved in the placement or restoration of dental implants. Nevertheless, the prosthodontic complications included within this questionnaire were selected because of their high incidence and the ease with which they could be managed. Proficiency in the placement or restoration of dental implants was not seen as an essential requirement for the management of these complications.
Most GDPs were prepared to adjust the fitting surface of a Locator retained overdenture or repair a fractured prosthetic tooth. However, few GDPs were prepared to replace the retentive insert or tighten a loose Locator abutment. All of these complications can be simply managed with only a Locator tool and replacement retentive inserts. Worryingly, fewer GDPs were able to identify the Locator attachment system from clinical photographs than were prepared to replace inserts or tighten abutments. GDPs should exercise caution before managing prosthodontic complications if they are unable to identify the attachment system as damage may occur if procedures are done incorrectly. It would appear sensible to provide all implant patients with written information regarding any components that have been used to assist maintenance in primary dental care. T r a i n i n g E x p e r i e n c e E q u i p m e n t F e e T i m e I n t e r e s t P a t i e n t d e m a n d Three quarters of GDPs were prepared to debride Locator abutments to remove supra-mucosal calculus. However, only approximately half of these reported that they would use a specific implant scaler. When mechanical debridement is undertaken, plastic or titanium scalers are recommended to avoid damaging the implant or abutment surface. 13 GDPs were generally uncertain as to how frequently prosthodontic complications with Locator retained implant overdentures were likely to occur. The incidence of complications varies depending upon how complications are defined and recorded. However, most studies suggest that implant retained overdentures require maintenance once or twice per year. [8] [9] [10] [11] The five most important barriers identified to the maintenance of Locator retained implant overdentures were inadequate remuneration, insufficient time and lack of training, experience and equipment. The prosthodontic complications included within this questionnaire were selected because they are quick and simple to correct, and require only a Locator tool and replacement retentive inserts. Training and experience for local GDPs can easily be provided and the Locator tool is a generic instrument that once purchased can be used with all major implant systems. The reported barriers do not appear insurmountable.
N o t N H S d e n t i s t r y Number of responses
NHS-funded implant retained overdentures at Charles Clifford Dental Hospital, Sheffield are restricted to those who have had head and neck cancer, hypodontia, significant trauma or difficulties with conventional dentures.
14 Some of these patients should be maintained within secondary care. However, most could be maintained within primary care if GDPs were suitably trained, suitably remunerated and had appropriate equipment. Unfortunately, only 42% of respondent GDPs felt that prosthodontic maintenance of implant retained overdentures was their responsibility.
The authors advocate a 'shared care' approach to the maintenance of implant retained overdentures where GDPs, hygienists, therapists and clinical denture technicians are supported by dentists with enhanced skills and specialists in primary and secondary care as part of a managed care network (MCN). 15 Many elderly edentulous patients reside in care homes and it is important that social care is integrated within this managed care network. Training needs can be highlighted at MCN meetings and training can be provided for all members. A clear clinical care pathway should be developed to assist and support decision making across primary and secondary care. 16 This study has identified a need to educate GDPs regarding the Locator attachment system and the correct management of common prosthodontic complications. This issue should be addressed, as provision of simple maintenance in primary dental care is beneficial to both patients and secondary care providers. Fortunately, there appears to be a widespread desire for further training in this area. Training should be targeted at all GDPs at a local level in workshops supported by secondary care specialists and at a national level by specialist societies.
CONCLUSIONS
This study has revealed that of all those surveyed: 1. Most GDPs are not familiar with the Locator attachment system and are reluctant to maintain Locator retained implant overdentures 2. GDPs would like further training in the maintenance of Locator retained implant overdentures and this was identified as one of the main barriers to maintaining these prostheses.
